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PROBLEM TO BE SOLVED: To provide a polishing method using an abrasive composed of a novel material large in a polishing rate and 
semiconductor manufacturing apparatus for flatting a film to be polished of a semiconductor substrate by chemical- mechanic 
polishing(CMP). 

SOLUTION; Polishing is performed using an abrasive scattering grinding particles composed of one material selected from silicon nitride, 
silicon carbide and carbon (graphite). Further, this abrasive is applied to CMP to polish a material to be polished on a semiconductor \GJ 
substrate. Further, a stopper film of the same material as the abrasive is formed on the semiconductor substrate, and the abrasive and 
the stopper film are polished with the same material to enhance a polishing rate. When the abrasive from a pipe 38 is supplied to a 
processing point of the semiconductor substrate on a grinding cloth 25. dispersant composed of ion water from a pipe 39 is also 
supplied. These abrasive and disperanst are integral with each other at this processing point, so that the abrasive is not deteriorated. 




LEGAL STATUS 

[Date of request for examination] 14.1 1.2000 

[Date of sending the examiner's decision of rejection] 

httpy/wwwl .ipdljpo-miti.go.jp/PA1 /result/detail/main/wAAAal 4578DA4091 99455P1 .htm 



Searching PAJ 

[Kind of final disposal of application other than the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (G>. 1 998.2000 Japanese Patent Office 



httpy/wwwl .ipdljpo-miti.gojp/PAl /result/detail/main/wAAAa! 4578DA409199455P1 .htm 



THIS PAGE BLANK (uspto) 



T 1 2 3 0 

i 

09)b#h#Wt (j p) d2) 45t ^] 1^ 4x (A) (nmmmm^mm^ 

#W¥9- 199455 

(43)&I80 9 ¥(1997) 7)1310 

(5i)inta. s mm^ f?ftim&n fi msm^mm 

H0 1L 21/304 32 1 H01L 21/304 3 2 IP 

3 2 1M 

B 2 4 B 37/00 B 2 4 B 37/00 H 



fd (^ n h) 





<&m¥8- 110576 


(71)fflfi9A 


000003078 














(22) mma 


^8^(1996)4^8 0 




»^jiim;i[«TU^B:a;iinr72SJf!! 








(72)#9i# 






(31)«$fc*fcl;®#^ 


4Wf7 -317054 




tt^ilKilll^^K/hlwDlCSIST 1 #* 




(32)«$fcB 


¥7 (1995)11)1130 




5££tfcj££*#/rrx«i*i 




(33)«5fcti3i*B 


B* (J P) 


(72)38?&g 




























































(74)«aA 







(54) [|giJli<D£*M #ijy-»^m *2S^SBtD®ae^S.^*««4SSB. 



(57) ism 

Bread t* cmp {c@ffl \sX*mw&m±.<DW.x u * > > 

±&#3. 73 8 *»?>©5f^J*W^2 5©±© 




(2) 



4$HPF9 - 1 9 9'4 5 5 



[«3af»JR©«H] 

im&m 1 1 m<tmm. BHtmm&w? y ? -r h a> 

SifB;* h\^HBI±;&tfM§Ba««B±t«t# , J y>> 
suffix b ^^-JKS^^ateHftWKWtc^^^ 

m mm ft - © mmm ©anx $c jg l & # & miBttrt? u 

>*fttft*&i-3 i z&mt-t zm&m 3 ice*©** 
(*«»©«£**&. 

mmmm ft mmz & « i ©biih^s t , 

sriiBW^Mftiiite^-a-s^ i ©«*>*«:£ , 

b^IBWS^ HulBWils)- 1 |h]-©»*4 ft § trW ft 

[W*JS7]- f ^>*ft«*&-r5^©ft^^{Cd^T 
^ S £ i: fc«r«4: 1- S If^iS 5 Xtt W*S 6 £ I3«©* 

[«iffl©»liB«:KiB] 



[0 0 0 1 ] 

{b-TSiNK*^B©«J6**2lWC©»Ji*afcfflc^S 

#aw«8ii«« t c n-r * * ©t? * 4 . 

[0 0 0 2] 

£fc J; !>ll<E£ft3BW»fc, SlfiftH 
*«£:*<»*. T^*. £©#•; >^>>y^gftfflV^T* 

«ft*u ^>>>^-ri.{c(i[D]e-r-s»s©^ , j 

iztzmmzti-z^z. ic-^Lsi^irc^gi 

£*»ffli*sfc»©v**ftsfi!&i«* *ea-f>:Jyh- 
A i e»m^©ip^©r>oi-^ft^fiKr a t> 

xg^ftigT^fig^nso ^igcii, ^n^n^©x 
sbc^Ms *';->'j3X £";3>»fbJK (si 

0, ) &ir'©ffi*©#ttfcSto&^«fc:*©Stffl*¥ 
SfbTS^ffii: LTii'fn'^R I E (Reactive Ion 
Etching)^ A 5 ^! ^> ftT V 5 . 

[0 0 0 3] L*>U CCx^f^-^RIESatt, 
x.y^y^i/i;^ h©^>&if©xgAs#<55:§c 

ifj&^aYb^Jtuv^k, *fcJ^s*©»■*fflv^afc 

Etftbot CMP (Chemical MechanicalPolish 
ing) *£#5Jf3S£;H3 »ot tfc. 016C, C 

mp ftnjfi^-3 £#>©#■; v>>>^a©«iBSft^ujs*. 

Ttc^©^#|fta5iB^-rSo *«SBCtaffl$n8 
Se*©5l?U y^>^g©Bf®iai?feSo d©^Us/i' 
>^*Btt, ^^-v 5 2 l±t-<7"J 2ft^-UT 

ttfiff®^2 4#IR»)«-H-e)nT^*. fl«2 4©±t 
fcfcr^— .^»>>y^-?,5ff^^2 5AS3i»3{ttt?) 
nTV^So Sff^SgSlt2 3RZffflm®L2 4ft[ilfe$-B-i, 
fcK){C3ti^,©4"C>a5^^Igt!;->i'7 b 2 6&mmzti 

^h2 8^btlHli^^. ->'j3>^i» 
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teif<Dt>^— J\2 Ofcfc, 5ffS*P2 5 tttfaT2>&W.lzm 
K^XJixkSI S C J; S 3 l£3t!Jtttt& 
ftfell&S^ 3 0Mr>7l/- b 2 9£@;££;h.TV<i 

-So. 

[0 0 0 4] «8& 3 1 tt. + 7 b 3 2 

ftt^So fgi&^>^7 b 3 2{±, ^-3 31:^!)^ 

t-3 4M3 5§^bTiE]te^n5. mm-y^y 

b 3 2B\ SB«M§J3 6CH^£ftTU5. fg!&£3 6 

au ->•; >V3 nzmittttzn, c©<>y>y3 7£ 
2*xfc^:n-^2 o twa^2 5©p^{c(i. mmm&m 

^ni>. ;i©«fc?£bT'>i->'N2 0©#y .;^>>^ 

^T^ns. c©#y yi/>y&m.*m^x. mnR 

-Ts 3/ U 3 1 ±fc S i O z 55: tr©SHbJ«ft 

* y <y->><71-SPgCDX b y7t-M£&5g{bSiSIBI2 
ftli^^-So -fCtx C V D (Chemical Vapour Deposit 
ion)t<t t)ff^^nS^gP^fiEffl©v^^i:^5 S i O 
iWHtm (fcTF, CVDgHbJKi:^5) 3ft±t«-TS. 
C V DttfcjR 3 AVSMb&JKlK 2 ft; ^ — =. > 4TT Z> tz 
&lZ7*h\sVXh ft l^rSt- 

^ftb^*— — >^-r-s. 

[0 0 0 5] 7*M/^hS?7^CLTCVDift 
££3 tifclLifiT-tfU yi/>4f<DX bTfflV 
£>;h.S^b3iigM2 i:ftR I EiSCJ;»)PI«ffcRIPbT 
itSB5ftfl$f!Kb;£^ t>*y MIT'R I E}JDXB$©& 
iS^Jfcfc&^-SJJifeai&ltSK (017 (a) ) . ifc 
(z, *»<M«Rl±2fcWlfFlBi(t»rtK:CVD»bK6 4( 
b < l±B P S G (Boron-doped Phospho-Silicate Glass) 
teZZmmi, (H17 (b) ) , Bl 6 U ^vr 

BI6ft¥fi<b1-3 (018 (a) ) . *<D'&7.Yvn— 

mx-&zmbmmm2i±^ wLvrnfrtiz mis 

(b) ) „ t£fc©7K'J .r>>^ST-l±, Bf«tt^i:U 
TftYb-fe u •> Att?* b < (i^ y jbtt^fctrswsaifc: 

^cvD^fbM6{ca#7#T-££o ^fbjgt6©?i^ 

7CD(i^t^U3>*2|t<*:a*Sl §^©^©3-^-35 
# * x. y ^ > ^ $ tiT £ 0 SUUI ft *» * C * fc 5 ISIJH 
Mil if. Sifrfcn+fb^p+fbbfe 

#y s^y 3>^*;i/«9#£b3ct£«fc3ffi£yi# 

^>IHjh>3- b&i:#3g£Tr3;:i:#&S. 
[0 0 0 6] 

ftJHO^JflYbC^'J yS/>^SS«*«ffl-j-S»&, 

^ij y *>> -Jf ft it «> b y/V- J&£ffi05®-& 



u *Afi^j«t^y*«?*ffi**jfc^LTffifliLT 

SBEtfi&O. 10~0. 15/im/mintlK S 
fc, »{b-b'J^Afi-?ftd«cbfcW»«!lttiKlO. 5~ 
1. 0 /zm/m i n i;2^# 'J ^ -> 1 LT^ 

So bfru Rfb-feu ^Att-yfcffl^fcWfifflfc/B^a 

— #y r»;t%ot^ b Mit-gun-r b*-5 
[0007] ^> y affrptwsaifc^tt bTfigffl 

Of:»i-;t- #y y '>>yfc&34:;* b vJi—m$.-C 

£ ffl5ff^&]fcfc> # "J v > > ^m&tm 0 . 15^ m/m 
i ni:^l^^©T*iJ^)*S:3> bn— ;ng<, 3>bD 
-jl/b** 5 ?)^-— ^— sKU ^^V^tiSr-fy^I 
fte»bTV>So C©i6lc, +^tc:*y y>>^jga© 

*g^mmm&te<. #y lyv'>^JS#it«ea<]^$v^ 

a&fc^-f S/>f S3S^fc«iit*c4:asjiu<, 7Dt^ 

^— ^tfffi^©-? C M PJILSftfiS-fbT'D-fe:^ {C^ffl 

-rscfcttubv^^stt-e^s. ci©<t-5 
^^aSsiPCMPicit) *#{*»«©^^ y > ?m 

[0 0 0 8] 

itmrnRrf-^^yy-f b (^-^fc-^, *-#>^777 

-f b) *»&3M?*nfclo©»«3&>e>«:SOTJ8tll[?S^ 
***&W»S!lftfflv^T5l?y y^>^ftfr-5c:kftW« 
ftio fc<tc©8TJS»l*CMPta[fflb-r*«WMt 
«±©**y yS/vyWftJKy >y^>^i-S^i:Sr^St 
kt4. *^»tS{CmifBW^Jh|5lb«i|E4©X 

»gfi?};7 b y^-m£#mtmi&*ti-rzz.£&^ 
do *^{±, ^mi&mmmwiiz&^xmmmti 

m^j * u c (ommm t. ftnm\ t a z. ©inx^t- - 

*l/T*«3s fl6*»e>nTV^*9f«}tt^J;DjJ«y yS^> 
^b— b**S< % K^y f>>^M©¥SYbft«j^M 

<ff scfcjp-cs*. c©5jfe&ifct, ^<*ats«is© 
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©iiuIB»*lfc: & wsm h |i] b <£ o a^ttffffl # 3 . 
[0 0 0 9] 

[»BifflSQK©3BS8] BIT, BI®*#flRbT*ra©^*lS 

;fc#gBJ?©#y ^»>>^g{iffM55c*afi£©5ff^ 
?RI 3 V X;u& i:*©^g!#;& S ^T-^5fe© & © i: 

fct#l& o T V 5 # 0 £ 7jk £ ft 2, ^ (DftLO^fr-Z fctt&S'Jfc 
*l»fc£3R^©T-[l#£ftiIffllIIT-^b;fco 0173 

-rs^?£<&i&Bj-rsxggf®giT-feao ci©^h^©^is 

©Jf^T-(±-^z»'t*'i7 7^©# 'J 5» >^JlQSHlC:i30 

ffl-TSCfctci t), x h y/^-$li:©5IiRJt£±lf 3£ 
£:£^£: bTV>£ 0 0&- ->Ur3>*z!M*MKKS£SB 

> ^sac <t »? w-mit-t s s&^#«i£ t © ro -t x £ 

0 nmJIStS. 

<bK3*a<b3£*a2©±£jft*rrs (iai (a) ) . 

Y\sis* Y 4£CVDgHbJK3©£Bf;:M;ftf-r£ (II 
(b) ) . C©7*M/^h4S;^-->y 

•T5 (02 (a) ) o ;^-->^fife7*hV^ 
h4 4-?^^tUTCVD8ftM3fc-?0T(D7 h'^ 

-If & 6 &<b£*lft 2 £ R I E If iZ i •? gfl □ -t %> 
(02 (b) ) o *(c, *6CRIEffi-e#»5ft^JsR 
(03 (a) ) o «t»5ft^bfe»C»>*s» H6 

IKitJRI EiDiBt©fif&£J*»i:40<— S>JBfcSfc!> 

i^v>fett^i:^-§o -fur, m{hmmm2<D±&z?mm 
5izcvT>m<tm6i)L<itBPSGm^mm-n> (0 

3 (b) ) „ C©CVD»flsBt6&*>KU vis>?mt 



e!la?i:b■r^bs«^a?A s ^'«!t^^^Tv^5o mmmz. 

t^t^ns. 5f»«I©«SStt 1 ~ 1 0cp^it^T-fe 

^itt* s ^<5fe!5> ^©fi»)-$>KJP©ia— tttfC 

MP«©JS— ttK**<*»-TS«t'5C*:*- b£A 5 -o 
TKi-e^f#5 ' b < £S. 

[0 0 1 1] /tf'J yS/^ffifitt. 2 0~7 0°C#jgb 

3. SMbSJlMlM^tMIti:* l&*£^T-0. 01-10 
0 0 nm©iEBaH£/H£*lS. fitltt^T- 1 0~4 
OnmisiiTSS. ap^ K#Jgfcif{C&ofc 2ifc& 
?tl±6 0~3 0 0nm4 s 13tJfe5, t<C60~l 
0 0 nm*«»* bo. ^©*'J •yJ/>^S!EBKJ:43Ky 

<^>>^ttv «?y^«, ioo r pmgaT-mte-rssf^ 

©^©WI6^ 2 4 ©HtetSttt, 2 0~2 0 0 rpmT'fe 
t», jf bfsf»fiE*{±, 5 0~5 0 0g/cm'fS5. 

^fliCtiT-tS. 04 (a) CVDgHbM6 
Srd©#U ->>^ar-¥S'fbbfc^©^$:^1-. 
* U v >> > ^ h v^—mx- fe S ^-fbSJSJK 2 £ 

:ny^>^BfcS-r£ (04 (b) ) o C©$>i:tt±{f© 
> V .>> < / S . ^^ V^ S #i«MfeR®fcCVD»{bil6© 
*BS— «fctt±l/S (05) . C©jJ«U f5/>yCi 
»), S/»j3>*flM4««iaw««>a^CVD«fbJR 

[0012] ;©%B^©iiffliifit mitmmn? 

5^ba^SJK2 t*fbT5 0~1 0 0 0©StRtbi:0. 
5~1. O^m/mi n^ffl* 1 ; •^>'>^jajK^ff 

mmmiz'gs.tizmmm.Tttiixv *j*s->#mmis.z 
£b«±# >j •> > y?ag j e>gT^sg©@!i£f8c& ^©* y •> 

[0 0 13] *C 0671S01 2©*'J -y->>yx*f 

^^-rif®0^#BibT^2 <D$&wcomM(DK.m*m.w 

t5„ ^^^©0t#-a-T^3l5©*'J -yf>->y©*S^$r 




->U:*^&ffl^J&;:#l!cbT<£fflbTl^#, CCf 

©£ffl£JP£ 1 0~5 0 nmgjK^^|bLT>'N-->7 7 
BfblK (SiO, ) 8ftJKfiE-J-S (06 (a) ) . -£© 

* izm^ ^tustmrnmrn 2 * n * 7 7-gHbK 8 © 

±fcff£7 OnmSKlt^-rS (06 (b) ) . ^£© 
«x *»^«ffl^;i*fcfcSCVD»YbK3SS<bSyK 

^2©±tc«*-rs mi (a) ) „ ^^stfSfbji 
vD»<bjK3±Ee:&#u -*i£^*-->^-r& 

(07 (b) ) o 

[0014] C©7*M/^h 9 * vx^fc bTCV 
D®{bM3 i;X h yJ*—mt.tjLZ2Htm&m.2$:R I E 
aftifCtO^tlBP-rs (08 (a) ) o m&i o 

*i:^-yJB*«l»)l»*, ^©«?SSI5 1 0©rt3l®£ 
?&SMb btltfbjgn l£7fcJ$-r-5 (0 8 (b) ) . Jfe 
fcU «mCVD>B:ifC:«t?)*Ui'U3>JKl 2S«SP1 
0<Ort«AVCVD»Ybfflt3©±fcit«t-4 (0 9 
(a) ) . *C» *'J->'J3>il 2$»^'J'y-»^ 
«i:bT01 6£^tT*1} ^>y«M£ffl^T 1 [eli 
©#'J <y->>^S:ff -5. £©# U y S^^SCffl^S 

C#«3iiTV>*. SMba*«^H\ *®«tt»JSiB^- 
LT4Hft3*T*»ft<^. 9FJSft!l©«!iKtiU 1 ~ 1 0 c p 
ASiS^T-fe *) , /tt U v >^i&K8u 2 0 ~ 7 0 "CtfiS 
bT^-So d© l@l©#'; <^i>>^fc:*Jt-SX h 
HBHCttCVD»fbtt3#fflV^ft*. 09 (b) £ s 
jtf 'J 'J 3 >JR 1 2 * £ ©* V * S/ >^®T-¥Sfb b 
fe«fflttJ»*jj*"r. BMbJK3 fcx h y^-Mi: bTffiffl 
bTV>3£i«ItR*'j y i' > t 7= -f V 

[0 0 15] IIhIIcDjKU s»->>^«tt % CVDiftI 
3 &HF%-gts^y?->-7mzjL *) (0 

io (a) ) . c v D»fbK 3 sir ?>i»<*s*5i? •;•>>; 

ic^bfctt^©^ 1 ; '>';n>j^i 2& 

*Jl? 'J y> > i: bT 0 1 6 iZTfiTX U * > >y«H 
£fflv>T 2leli©5K , J v ^>y&-r-5. C©3t?'Jy>> 

^SBCfflt^ BHBffJttHfrsB i m § © 'J * -> > if t. m 

bT-i&So 010 (b) tc, Jtf V is 3 >JR 1 2££© 
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jj!'js»^>yss«T?3paYbu&affl««fe^-r. -©¥ 
®fbR:J:»>?*>r y>>y*nrfcat«* t si« , j S/»;n>JK 

1 2-C*«>a$ns. SfbSSRK 2 ©-ffitt, ^©££ 
LOCO Sffl©77^ t LtifflStlS©^, ^©SJ^ 

h 1 3#M$H5 (011 (a) ) . fit, g<bJ£ 
*R2©7* M^S?^ M 3T-&a£*lT^3«S5£ilfc 

<««*rie«ti»*sl 7*M/s;^hSc»j«r6 
(011 (b) ) o ^bt> ^at«tf)^^sffii 

Sl@£LOCOSgHbJ8ll 4T-KS-TS (01 2) o L 

ocos-vx^fcusjasisaM-— <v ->.*©£:#>£ 

[0 0 16] CCTfttSfb&aMft^fcfflatfrflcflj^T 

^ 3 ©T-x b y ^Yb^JK 2 ( 1 E] g # 'J 
' s/'yvy) £*fbT5 0~1 0 0 0©aKtbi:0. 8~ 
1. 1 //m/mi njy.±©*U 

tftlS. KfbMS^ hy^-Kt^i^ (20iJ|« 
Uv>>>^) tt, StRJ±* s 2~3^S{c*:i,„ m&CDjj 

&X'*mfo&m i ©«^ »; ^ > > ^ > ^ *r 

S^e^■^*3V^T, 010 (a) T-^-rJRLFftbfctf'J ^> 

ds (019 (a) ) „ m<h&mm<D— 
LocosY^^i:btffiffln©t-, 7*huvy7 

7 XgSjgT^-fbSjfllK 2 © L O C O S >7 £K & 
&fr(D±lC7* hUi?^ M 3ft^JsS-T4 (019 

(b) ) . mtmmm2<D7* h 1 3tc^a^ 
^M3 sfijes-rs, ^ br, i ®^hs 

^abTLOCOS^bS=ffd (120 (b)) t ; 

(Dmte'&&<Dj5mx^^*?\±mm&&*—n—x >j 

V'i©fc»t3^<5&f3>'t— XbT— PifiJzg <A»3, ^/t 
^^aiiJ7'A s $U<^oTbia. ^©Ji'JT'Sittli, ^ 

^D-;^b^^t^^{^*?>^v^o *fM8Ttt, ff^^fiE 

©wjsjwfefieffl-rs^i:t:«t»)iai o (b) t^-r«k5 
j^-r i a & l o c o s — > ^haj^ » j&inx 

[0 0 17] 01 3Mil 4^#iLt^30 

«7 ^ /VX©M3t7*D-fexK:ffl^^c>i^Ti5•J, *^(± 

,r©7"D-fex{ciSfflT*&So z.z izni-f nit)&fr&m& 




mmw.^zm^x^zvxtfv ^->>^astt> o. 5 

~1. Owm/mint3<, ifcCOfifliaiSlStt^ft 

rt? u >; 3 vjBK-iHbS" 'J ^ >Kfc £flb©*tt*fc;* h y 

S„ *aMMS«l±K:S i0| «:if*e)*:4CVD»{b 
I3M77X7CVDT?MStlfcS i 0 2 tz¥<DW. 

<tm («t, r^x-TRflsBifcv^) 1 5 zwmxmm 

*-* (013 (a) ) . 

[0 0 18] 7*7X^11 5fc-H*-=>f 

bTWSfiSBfCiftgB 1 7S:^fiS;-rS (HI 3 (b) ) . 
1 7 flM77 XTSflifflt 1 5 ©£ffl£ C uJK 1 6 

&mm-t& (mi 3 (c) ) . *t:, si 6©* <; 

V^BCfcS^X^gHbJBIl 5£x h y7S—Mi;l, 
TCuil 6£#U ^^>y-T5 9 ^Xx'gHbJSU 5 

^saibfeisPi-r-cuiKi 6©*»; y^v^ssiTS-t*- 

fix CuJ«©a«&a*CuEittl 6*«JBJS!E*n4 (01 

4 (a) ) . c©^>j ^v^ict i©« 

B#tV yS'^ffl&v^fifb^ixfcSBA^&iT.So 
K21g©7 , 7X7f«(Si0 1 ) 18©ft>fi£# 
^fcfcS (014 (b) ) . u©CMPj£C,t5fa 
tti£<fcf)2JIB, 3KS©ttffiBflg (BJ*#-J*) CM 

KR'PWto&mtmtl'X. X^XvCVDSiO,! 

«i8J:l/T«)ltJ6*afe*tt, 77X?CVDSi 3 
Nd^Al, A Us W*©flb-&&«fffe©*«*T?feoT 

^©TJftRYbiiKijBjEiEsnfcEjaaicaBs^* 
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